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研究成果の概要（英文）：We aimed to establish the useful biomarkers to detect early in the utero 
during pregnancy of human neural tube defect. There are many things to be prepared to start clinical
 studies. Due to the restriction of the special medium in Japan, we have to change the protocol 
about the medium to grow amniotic fluid stem cells. Amniomax II is useful medium using amniotic 
fluid stem cells in the world, also in Japan. Our study is on going to establish the novel in the 


































献 2)。一方米国の試験 (Management of 
































































Morphological Protein 4(BMP4) 、  Muscle 
segment homeobox 2(Msx2)、腹側マーカーと
しての Sonic hedgehog(Shh)、Oligodendrocyte 
transcription factor 2(Olig2)、Nk6 homeobox 
1(Nkx6.1)やエピジェネティックマーカーの
Histone H3(Lys4) di-methylation(H3K4m2), 
Histone H3(Lys4) tri-methylation(H3K4m3), 
Histone H3(Lys27) di-methylation(H3K27m2), 
Histone H3(Lys4) tri-methylation(H3K27m3), 
Histone H3(Lys9) acethylation(H3K9ac), 
HistoneH3(Lys18)acethylation(H3K18ac), 



















(3)-1 ELISA kit を用いて母体血清および羊水
中の Shh/BMP4 濃度を計算する 
(3)-2同様にその他の背腹側マーカー、例えば、




























具体的には、Chang Bおよび Chang C培
地が日本への輸入を禁止され、日本では















本研究でも Amniomax II 培地を使用す













③ 本研究計画については、海外の学会 The 
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